Loss of connexin 26 in mammary epithelium during early but not during late pregnancy results in unscheduled apoptosis and impaired development.
Gap junctions are intercellular channels that are formed by the protein family of connexins (Cxs). In mammary tissue, Cx26 and Cx32 are present in the secretory epithelium and Cx43 is localized in the myoepithelium. The expression of Cx26 and Cx32 is induced during pregnancy and lactation, respectively, thus suggesting unique roles for them in the functional development of the gland. The requirement for these connexins was explored using several strains of genetically altered mice: mice with an inactivated Cx32 gene, mice in which the Cx43 gene had been replaced with the Cx32 gene (Cx43KI32 mice) and mice in which the Cx26 gene was specifically ablated in mammary epithelium at different stages of development using Cre-loxP-based recombination. Normal mammary development was obtained in Cx32-null mice and in Cx43KI32 mammary tissue. In contrast, loss of Cx26 in mammary epithelium before puberty resulted in abrogated lobulo-alveolar development and increased cell death during pregnancy, which was accompanied by impaired lactation. Loss of Cx26 in mammary epithelium during the later part of pregnancy did not adversely interfere with functional mammary development. These results demonstrate that the presence of Cx26 is critical during early stages but not during the end of pregnancy when the tissue has completed functional differentiation. Cx26 is considered a tumor suppressor gene and Cx26-null mammary tissue was evaluated after five pregnancies. No hyperproliferation or hyperplasia was observed, suggesting that Cx26 does not function as a tumor suppressor.